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Abstract 
 
The effect of organic fertilizer derived from farm animals in the stimulation of the bioremediation process of soil 
contaminated with 6% diesel fuel was determined over a period of 12 weeks. The 10 soil samples (400 grams of soil per 
sample) of which one is the control sample (C1) were polluted in a controlled way with 6% diesel fuel after which they 
were treated with different quantities (40g, 60g, 80g) of manure from three different species of animals (poultry, cattle 
and pigs). Soil samples thus prepared were kept in the laboratory for a period of twelve weeks, while they were watered 
and homogenized for aeration at an interval of three, four days. In the process of bioremediation of soil contaminated 
with 6% diesel fuel and treated with different quantities of organic fertilizer from three species of animals (poultry, 
cattle and pigs), the concentration reduction of total petroleum hydrocarbons is influenced by the quantity and type of 
manure that is used. 
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1. Introduction 
 
Before the industrial revolution, the economic 
development was slow, and with the beginnings of 
industrialization, nature is dominated by human. 
Technical consequences of society development 
became significant, the critical threshold that 
ensures a balance between human activity and the 
nature’s regeneration capacity was exceeded. 
Worldwide, over the last 45 years, about 1.2 billion 
hectares of land were degraded to the point that they 
are useless for use in agriculture (seap.usp.ro).  
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Soil contamination with petroleum 
hydrocarbons is a widespread environmental 
problem that requires cleaning of contaminated sites 
[4], the presence of petroleum hydrocarbons in the 
soil being a negative factor for plant growth [7]. 
Worldwide, there have been conducted a number of 
studies on the use of organic fertilizers in 
bioremediation of soil contaminated with petroleum 
hydrocarbons.  
In an experiment conducted in Nigeria, they 
monitored the evolution of the concentration of 
petroleum hydrocarbons in soil contaminated with 
crude oil and treated with poultry manure. The 
highest reduction percentage of oil was 49.47% and 
was observed in the sample supplemented with 90 g 
of poultry manure, thus demonstrating that manure 
improves microbial activity for the degradation of 
petroleum hydrocarbons [2]. 
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The goal of another study conducted in 
Nigeria was to evaluate and compare the 
bioremediation performance of manure (poultry, 
pigs and goat) and of chemical inorganic fertilizer in 
the bioremediation process of soils contaminated 
with mixtures of petroleum hydrocarbons. After 
treating the soil with organic fertilizer, and 
respectively with chemical fertilizer, it was observed 
that there was an improvement in the rate of 
bioremediation of petroleum hydrocarbons [1].The 
purpose of a study published in California State 
Science Fair 2003, was to determine the efficiency 
of manure from horses in bioremediation of soil 
contaminated with petroleum hydrocarbons. This 
study consists of three samples, one control sample 
and two experimental samples, each of them being 
contaminated with 150 ml of diesel fuel. The first 
sample was treated with 200 g of manure and the 
second with 400 g of manure. At the end of the 
testing period, in the sample with 400 g of horse 
manure there has been a greater loss of petroleum 
hydrocarbons compared with the sample treated 
with 200 g of horse manure. Horse manure can be 
successfully used in bioremediation of soil 
contaminated with diesel fuel [3]. Manure (mixture 
of feces, urine, bedding and forage residues) [6], is a 
valuable source of nutrients and has the ability to 
improve soil productivity [5]. The purpose of this 
research is the scientific argumentation for the use 
of manure from farm animals in the process of 
bioremediation of soil contaminated with petroleum 
hydrocarbons (diesel fuel). 
 
2.Material and Method 
 
Soil sampling was done randomly, in a 
modified structure at a depth of 0-15 cm, the 
sampling area being a farmland near Bonțida 
Township, Cluj County, an area without history of 
contamination with petroleum hydrocarbons.Soil 
samples were homogenized, dried, passed through a 
sieve of 2 mm mesh and stored in polyethylene 
bags, at room temperature, in the laboratory. 
Manure was purchased from a household 
 system and is represented by poultry manure, cattle 
manure and respectively pigs’ manure, each type of 
manure being air dried for four days.  
Diesel fuel used in this study was purchased 
from Lukoil Romania. Physicochemical analyzes of 
soil were conducted at OSPA Cluj, soil texture 
being sandy-muddy. Part of the analytical data are 
presented in Table 1.  
 
Table 1. Physicochemical characteristics 
 
In order to establish the degree of 
decrease in the concentration of total petroleum 
hydrocarbons, soil samples were artificially 
contaminated with 6% diesel fuel and treated 
with different quantities (40g, 60g and 80g) of 
manure from poultry, cattle and pigs, thus 
preparing 10 soil samples, shown in Table 2, of 
which one sample is the control sample (C1) 
which was not treated with manure. Soil 
samples thus prepared were kept in the 
laboratory for a period of 12 weeks at room 
temperature (22 °C), watered at an interval of 2-
3 days (40 ml of water per sample) and 
vigorously mixed for homogeneity and aeration. 
The evolution of total petroleum 
hydrocarbons’ concentration in the soil was 
monitored over a period of twelve weeks, 
determination of the concentration of petroleum 
hydrocarbons being conducted at three weeks, 
six weeks and respectively twelve weeks. The 
total content of petroleum hydrocarbons in the 
soil was determined using the specific OCMA-
310 Oil analyzer. 
Table 2.Experimental samples 
Soil (g) Diesel fuel (%) Manure type Manure quantity(g) Symbol 
400g 6%   C1 
400g 6% cattle 40g C1v1 
400g 6% poultry 40g C1g1 
400g 6% pigs 40g C1p1 
400g 6% cattle 60g C1v2 
400g 6% poultry 60g C1g2 
400g 6% pigs 60g C1p2 
400g 6% cattle 80g C1v3 
400g 6% poultry 80g C1g3 
400g 6% pigs 80g C1p3 
pH  7.81 
Carbonates % 1.8 
Active CaCO3 % 1.4 
Humus  % 2.81 
Total N  % 0.140 
Mobile P2O5 ppm 33 
Mobile K2O ppm 150 
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3.Results and Discussions 
 
In the bioremediation process, for soil 
contaminated with 6% diesel fuel and treated with 
organic fertilizer from pigs, cattle and poultry, it 
was intended to reduce the concentration of 
petroleum  hydrocarbons  over  a  period  of   twelve  
 
 
 
weeks. The graph from figure 1 highlights the 
reduction of total petroleum hydrocarbons at the end 
of the testing period from soil samples contaminated 
with 6% diesel fuel and treated with 40 g, 60 g and 
respectively 80 g of manure from pigs. 
 
 
 
Figure 1. Bioremediation of soil contaminated with 6% diesel fuel and treated with 40g, 60g, 80g of pig manure 
 
For soil contaminated with diesel fuel but which is not modified with manure, there is a smaller 
reduction of the concentration of total 
petroleum hydrocarbons, seeing a downward trend 
in the concentration of petroleum hydrocarbons with 
the increase in the quantity of manure from pigs. As 
shown in the graph from figure 1, for soil 
contaminated with 6% diesel fuel and treated with 
40g of pig manure, the concentration of total 
petroleum hydrocarbons was reduced by 36.27% 
after the first three weeks, by 53.29% after six 
weeks and by 61,76% at the end of the twelve 
weeks. In soil contaminated with 6% diesel fuel and 
treated with 60g of manure from pigs, the 
concentration reduction of petroleum hydrocarbons 
is of 37.25% after three weeks, 55.88% after six 
weeks, and respectively 63.72% at the end of the 
testing period.  
The most significant reduction in the 
concentration of total petroleum hydrocarbons is 
recorded for soil modified with 80g of manure from 
swine, which is 65.68%, and the lowest reduction is 
recorded for the control sample (33.33%). 
As shown in the graph from Fig. 2, there is a 
percentage reduction of total petroleum 
hydrocarbons (at the end of the testing period) in 
soil samples contaminated with 6% diesel fuel and 
treated with 40g, 60g and 80g of manure from 
cattle. In the soil sample contaminated with 6% 
diesel fuel and treated with 40g of manure from 
cattle there is a higher reduction in the concentration 
of total petroleum hydrocarbons (32.35%) over the 
first six weeks of testing, by the end of the period of 
twelve weeks the reduction being of 34.31%. By the 
end of the testing period of twelve weeks it was 
recorded a reduction of 37.25%, at three weeks a 
reduction of 25.49% and at six weeks a reduction of 
32.35% in the concentration of total petroleum 
hydrocarbons in the sample treated with 60g of 
cattle manure. A more significant percentage loss of 
the concentration of petroleum hydrocarbons is 
recorded for soil treated with 80g of manure from 
cattle, which is 41.18%. From the graph shown in 
figure 3 we can observe a significant reduction in 
the concentration of total petroleum hydrocarbons in 
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soil artificially polluted with diesel fuel and treated 
with 40g, 60g and respectively 80g of organic 
fertilizer from poultry. In soil treated with 40g of 
poultry manure, the reduction of the concentration 
of total petroleum hydrocarbons is smaller but 
significant, i.e. 60.78%, it increases to 70.58% in the 
sample treated with 60g of fertilizer, being more 
significant in the percentage of 78.43% for soil 
treated with 80g of poultry manure.  
By the end of the twelve weeks of testing, as 
shown in the graph from figure 4, the lowest 
percentages in the reduction of the concentration of 
total petroleum hydrocarbons were recorded with 
the use of cattle fertilizer, they increase when using 
pigs manure and are significantly increased when 
using fertilizer from poultry. For soil artificially 
polluted with 6% diesel fuel and treated with 80g of 
manure from poultry is recorded the highest 
percentage in the reduction of the concentration of 
total petroleum hydrocarbons, i.e. 78.43%. For soil 
contaminated with diesel fuel that was not treated 
with manure, the degree of degradation of petroleum 
hydrocarbons is 33.33%. 
 
 
 
 
Figure 2. Bioremediation of soil contaminated with 6% diesel fuel and treated with 40g, 60g, 80g of cattle manure 
 
 
 
 
Figure 3. Bioremediation of soil contaminated with 6% diesel fuel and treated with 40g, 60g, 80g of poultry manure 
479 
COSTE (BÎNĂ) Andreea and Valer MICLE /ProEnvironment 8(2015) 476 - 480 
 
 
 
 
 
Figure 4. Reduction of the concentration of total petroleum hydrocarbons (%) in soil samples contaminated with 6% 
diesel fuel and treated with different types and quantities of organic fertilizer 
 
4. Conclusions 
 
Bioremediation is a biological method that is 
based on the ability of microorganisms to degrade a 
large number of pollutants including petroleum 
hydrocarbons. The degree of degradation of 
petroleum hydrocarbons is influenced by 
temperature, oxygen concentration, nutrient 
concentration and concentration and type of 
hydrocarbons. In the bioremediation process of soil 
contaminated with 6% diesel fuel and treated with 
different quantities of 40g, 60g and 80g of organic 
fertilizer from three different species of animals 
(cattle, pigs and poultry), the concentration 
reduction of total petroleum hydrocarbons is 
influenced by the quantity and type of manure that 
is used. In this study we can observe the influence 
of the type and quantity of organic fertilizer used in 
the treatment of soil contaminated with 6% diesel 
fuel on the bioremediation of soil. The most 
significant reduction in the concentration of total 
petroleum hydrocarbons was obtained for soil 
treated with 80g of poultry manure, this reduction 
being of 78.43% by the end of the testing period. 
Organic fertilizer represented by manure, due 
to its contents in nutritive elements and in 
microorganisms, can contribute to the stimulation of 
the bioremediation process of soil polluted with 
petroleum hydrocarbons. 
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